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;54) UGHT SOURCE DEVICE AND ILLUMINATION DEVICE 

;57)Abstract: 

=^ROBLEM TO BE SOLVED: To change over to either of two lamps in 
an illuminating light source and to avoid the change of the tint of a 
screen image even when either of them is burned out. 
SOLUTION: The respective light beams from two lamps 3a, 3b are 
synthesized by a prism array 4, an irradiating light beam parallel with 
:he central optical axis is transmitted to plural lens cells of a first lens 
irray 5 and the whole surface of the first lens array 5 is irradiated. 
5ince the respective irradiating light beams on the first lens array 5 
rem the two lamps 3a, 3b through the prism array 4 are made incident 
vith almost the same incident angle on the average on color resolving 
lichroic mirrors 9, 10 having the dependency of incident angle in a 
jpectroscopic characteristic, the illuminating light beams from two 
amps 3a. 3b prevent the difference of tints for every lamp 3a. 3b due 
o the dependency of incident angle of spectroscopic characteristic in 
he dichroic mirrors 9, 10. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



3LAIMS 



;Claim(s)] 

.Claim 1] It is light equipment characterize by compound the parallel light by which outgoing radiation was 
carried out from the two light source sections which carry out outgoing radiation of the light source light , 
espectively , and the two light source sections , make the optical axis of the light source section incline 
nutually so that it may have the prism array in which outgoing radiation is possible and said two light source 
sections can irradiate the parallel flux of light all over the exposure field of said prism array . respectively , and 
)e install . 

Claim 2] The parallel light by which outgoing radiation was carried out from the two light source sections which 
:arry out outgoing radiation of the light source light, respectively, and the two tight source sections is 
:ompounded The parallel flux of light by which outgoing radiation was carried out in the parallel flux of light 
rom the prism array in which outgoing radiation is possible, and the prism array The optical integrator which 
:arries out superposition lighting of the irradiated plane by each flux of light after dividing into two or more flux 
»f lights in a perpendicular flat surface to the optical axis of the parallel flux of light using the lens array which 
jonsists of two or more lens eels, It is the lighting system characterized by ****(ing), making the optical axis of 
he light source section incline mutually so that said two light source sections can be irradiated all over the 
exposure field of said prism array, respectively, and being installed. 

Claim 3] When opening of the lens eel by the side of the prism array which constitutes P and said lens array 
or the array pitch of said prism array is set to d and the natural number is set to N, it is d=P- (N-1/2). 
he lighting system according to claim 2 characterized by satisfying ******. 

Claim 4] Light equipment according to claim 1 characterized by supplying power to said two light source 
ections at coincidence. 

Claim 5] Light equipment according to claim 1 characterized by changing an electric power supply to the light 
ource section of another side based on predetermined conditions after power is supplied only to either of said 
i^o light source sections. 



franslation done.] 
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DETAILED DESCRIPTION 



.Detailed Description of the Invention] 
:0001] 

.Fidd of the Invention] This invention relates to the light equipment and the lighting system which are used as 
:he light sources, such as projection equipment used for example, for a color picture display etc., and a liquid 
crystal projector of the flux of light division method using the dichroic mirror especially for color separation 
.0002] 

.Description of the Prior Art] Conventionally, expansion projection of the optical image from which intensity 
nodulation of the illumination light was carried out, and it was obtained with the liquid crystal panel as a means 
)n which a large image is displayed according to the video signal is carried out on a screen with a projection 
ens with this kind of projection equipment, for example, a liquid crystal projector. 

.0003] About such a liquid crystal projector, the configuration of the illumination-light study system is explained 
ypically. referring to drawing 5 R> 5. 

0004] The abbreviation parallel flux of light of the white containing three colors of R (red), G (green), and B 
blue) which are irradiated from the lamps 51 and 52 installed two pieces in drawin g 6 It is divided into two or 
nore flux of lights in each lens eel of the 1st lens array 53. Further with the 2nd lens array 54 and the 
superposition lens 55 Through the field lens 56, on the screen of a liquid crystal panel 57, each of two or more 
lux of lights from this 1st lens array 53 is piled up, respectively, and is irradiated. 

0005] Among these integrator optical system and field lenses 56, dichroic mirrors 58 and 59 are arranged as 
jolor separation optical system for carrying out color separation of the above-mentioned white light bundle to 
hree colors of red (R), green (G), and blue (B). Generally, the spectral characteristic of these dichroic mirrors 
i8 and 59 has the dependency whenever [ incident angle / as shown in drawing 7 and drawing 8 ]. respectively, 
ind the wavelength bands of light penetrated or reflected by whenever [ incident angle / of light 1 differ 
0006] s J . 

Problem(s) to be Solved by the Invention] In the configuration which installed two lamps 51 and 52 just before 
he integrator optical system in such a conventional liquid crystal projector, incidence of the flux of light (the 
ontinuous line shows) which outgoing radiation is carried out, for example from the lamp 51 by the side of 
l":awmg-6 Nakagami. and illuminates the main screen top of a liquid crystal panel 57 will be carried out by 
/henever [ incident angle / of 45 degree+alpha ] to dichroic mirrors 58 and 59, respectively. Moreover, 
icidence of the flux of light (the dotted line shows) which outgoing radiation is carried out from the lamp 52 by 
he side of drawin g 6 R>6 Nakashita. and illuminates the main screen top of a liquid crystal panel 57 will be 
arried out by whenever [ incident angle / of 45 degree-alpha ] to dichroic mirrors 58 and 59, respectively. 
D007] Thus, since incidence of each flux of light from the two above-mentioned lamps 51 and 52 is carried out 
y whenever [ incident angle / which is different to dichroic mirrors 58 and 59, respectively ], the spectral 
haracteristics of the dichroic mirrors 58 and 59 which have a dependency whenever [ incident angle ] will also 
iffer. and it will illuminate the screen top of a liquid crystal panel 57 in a color tone different, respectively with 
imps 51 and 52. 

3008] In for example, the case so that either may be independently used between these two lamps 51 and 52 It 
witches to any they are between two lamps 51 and 52. For example, consider as use of every one LGT. or 
loreover, when any they are went out, it became 1 LGT use and a difference was in the brightness of two 
imps 51 and 52 mutually during use of two lamps 51 and 52. it had the problem that the color tone of the 
rejection image projected on the screen will change. 

)009] In addition, integrator optical system is constituted by the 1st lens array 53, the 2nd lens array 54, and 
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the superposition lens 55 of drawing 6 , and although the screen top of a liquid crystal panel 57 is equally 
illuminated by using this integrator optical system, when not using this integrator optical system, brightness 
nonuniformity will occur on the screen of a liquid crystal panel 57 (for example, a center section and its 
periphery). 

[0010] This invention solves the above-mentioned conventional problem, and it aims at offering the light 
equipment and the lighting system which do not cause change to a color tone, preventing [ switch to any they 
are between two lamps, or any go out, or ] the brightness nonuniformity of a screen image, even if it is a case 
as a difference is in the brightness of two lamps. 
[0011] 

.Means for Solving the Problem] It is characterized by for the light equipment of this invention compounding the 
parallel light by which outgoing radiation was carried out from the two light source sections which carry out 
Dutgoing radiation of the light source light , respectively , and the two light source sections , making the optical 
axis of the light source section incline mutually so that it may have the prism array in which outgoing radiation 
s possible and the two light source sections can irradiate the parallel flux of light all over the exposure field of 
J prism array , respectively , and being installed . Moreover, the two light source sections to which the lighting 
system of this invention using this carries out outgoing radiation of the light source light, respectively. The 
parallel light by which outgoing radiation was carried out from the two light source sections is compounded The 
)arallel flux of light The prism array in which outgoing radiation is possible. After dividing into two or more flux 
>f lights the parallel flux of light by which outgoing radiation was carried out from a prism array in a 
)erpendicular flat surface to the optical axis of the parallel flux of light using the lens array which consists of 
.wo or more lens eels. It is characterized by having the optical integrator which carries out superposition 
ighting of the irradiated plane by each flux of light, making the optical axis of the light source section incline 
nutually so that the two light source sections can be irradiated all over the exposure field of a prism array, 
espectively, and being installed. More specifically furthermore, as projection equipment In the projection 
jquipment which compounds the color image for every color which penetrated or reflected each screen of the 
ight valve for every color, respectively, and obtains a projection image Each flux of light from the two light 
;ource section which carries out outgoing radiation of the light source light in parallel, respectively, and this two 
ght source section is compounded. Parallel light The prism array in which outgoing radiation is possible. Each 
►f two or more flux of lights which divided the parallel light from this prism array by division optical system It 
las the optical system which irradiates in piles on each screen of the light valve for said every color, 
espectively after carrying out color separation to two or more colored light. The two light source sections are 
:haracterized by making a main optical axis incline mutually, respectively, and being installed so that it may 
radiate all over the exposure field of said prism array, respectively. That is, a main optical axis is made to 
icline and it is installed so that the two light source sections which carry out outgoing radiation of the light 
ource light can irradiate the whole surface of division optical system, respectively, and the prism array which 
ompounds each flux of light from the two light source sections, and carries out outgoing radiation of the 
arallel light to division optical system between the two light source sections and division optical system is 
rranged. 

D012] Since the whole surface of division optical system is irradiated while irradiating each illumination light 
-om the two light source sections all over a prism array, respectively, compounding it by this configuration and 
arrying out outgoing radiation of the parallel light to division optical system As [ say / that the two light source 
ections irradiate a single-sided field every to the exposure field of division optical system, respectively like 
efore ] Each illumination light from the two light source sections will be averaged to the color separation 
ptical system which has a dependency whenever [ incident angle ] to the spectral characteristic, respectively, 
jcidence will be carried out by whenever [ almost same incident angle ], and the color tone difference for every 
ght source section which originates in a dependency whenever [ incident angle / of the spectral characteristic 
I color separation optical system ] is not produced. 

)013] Moreover, since it is irradiating in piles on each screen of the light valve for said every color, 
espectively after carrying out color separation of each of two or more flux of lights which divided the parallel 
5ht from a prism array by division optical system in this case to two or more colored light, on each screen of a 
ght valve, it is a uniform exposure and brightness nonuniformity is not produced. Thus, since neither a color 
>ne difference nor brightness nonuniformity arises for every light source section, do not switch to any they are 
etween the two light source sections as a source of the illumination light, or any do not go out, or even if it is 
case as a difference is in the brightness of the two light source sections etc., brightness nonuniformity is not 
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produced, either, so that a color tone may not change in a projection image like before. 

[0014] Moreover, preferably, if the lighting system of this invention sets to d opening of the lens eel by the side 
of the prism array which constitutes P and a lens array for the array pitch of a prism array and the natural 
number is set to N. it will be characterized by satisfying the relation of d=P- (N-1/2). More specifically 
moreover, as projection equipment In the projection equipment which compounds the color image for every 
color which penetrated or reflected each screen of the light valve for every color, respectively, and obtains a 
Drojection image Each flux of light from the two light source section which carries out outgoing radiation of the 
ight source light in parallel, respectively, and this two light source section is compounded. Parallel light The 
arism array in which outgoing radiation is possible. Each of two or more flux of lights which divided the parallel 
ight from this prism array by division optical system It has the integrator optical system which irradiates in piles 
an each screen of the light valve for every color, respectively. The two light source sections make a main 
optical axis incline mutually, respectively, and are installed so that it can irradiate all over the exposure field of 
said prism array. If it consists of two or more lens eels, and lens eel opening of the direction of a prism array of 
3 and division optical system is made to d and division optical system makes N the natural number for the array 
)itch of a prism array, it will be characterized by satisfying the relational expression of d=P- (N-1 /2). 
.0015] If it sets up so that the lens eel opening d of that division optical system may be odd times [ of a prism 
irray ] array pitch P / 2 by this configuration in the division optical system and the prism array which counter 
nutually, it will enable it to complement mutually each illumination light from the two light source sections 
livided by the prism array, respectively, to illuminate the whole surface of a light valve, and to illuminate to 
lomogeneity without nonuniformity. 

0016] Thus, generating of the brightness nonuniformity of the further projection image may be controlled, 
vithout spoiling the uniform exposure function of the integrator optical system which irradiates in piles on each 
screen of the light valve for said every color, respectively, after carrying out color separation of each of two or 
nore flux of lights which divided the parallel light from a prism array by division optical system to two or more 
:olored light since brightness nonuniformity does not arise for every light source section. Brightness 
lonuniformity seems for example, not to switch to any they are between the two light source sections as a 
ource of the illumination light, or for any not to go out. or not to generate in a projection image, even if it is a 
ase as a difference is in the brightness of the two light source sections etc. 

001 7] Furthermore, as for the light equipment of this invention, power is preferably supplied to the two light 
ource sections at coincidence. 

0018] By this configuration, using the two light source sections, it is bright and the color tone difference or 
rightness nonuniformity for every light source section are not produced by considering as the configuration of 
laim 1. 

3019] Furthermore, preferably, the light equipment of this invention is characterized by changing an electric 
ower supply to the light source section of another side based on predetermined conditions, after power is 
upplied only to either of the two light source sections. The more concrete for example, power source in which 
n electric power supply is possible in the light source section as projection equipment, While receives the 
witching means which connects the two light source sections to a power source alternatively, and an electric 
ower supply, and the lighting time amount of the light source section is clocked, if the lighting time amount 
jaches predetermined lighting time amount ~ a time check ~ the time check which outputs an expiration 
ignal ~ a means — having — a time check — it succeeds in the control which switches a switching means to 
ie light source section of another side in response to an expiration signal. 

)020] Since it was made to switch to the light source section of another side by the side of SUPEYA 
utomatically by this configuration by the predetermined lighting time amount of the life which the quantity of 
iht reduces, it becomes it is possible to double the life as the light source section of projection equipment, 
id possible to reduce exchange of the troublesome light source section by half. 

)021] Moreover, if the lighting time amount of the light source section of another side is clocked and the 
Shting time amount more specifically reaches predetermined lighting time amount as projection equipment, it 
as a warning means to output warning information. 

)022] Since warning information is outputted by the predetermined lighting time amount progress which is the 
e of the light source section of another side by the side of a spare and the user was told about exchange of 
le light source section by this configuration, it becomes possible to make a user know the exchange stage of 
le light source section exactly. 

1023] More specifically furthermore, as projection equipment the time check which will output an alarm signal if 
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RIPJION] 

# # 



the power source in which an electric power supply is possible, and the lighting time amount of the light source 
section are clocked in the two light source sections and the lighting time amount reaches predetermined lighting 
time amount — with a means a time check ~ the light source change-over control means which has a warning 
means to warn of a switch of the light source section in response to the alarm signal from a means, and the 
switching means which can be switched to another side from one side of the two light source sections is 
established. 

[0024] It becomes possible for a user to operate a switching means manually, and to double the life as the light 
source section of projection equipment, since the switch of the light source section by the side of SUPEYA is 
possible, without warning a user, making him know that the light source section resulted in the life by this 
configuration, and exchanging the troublesome light source section. 
:0025] 

.Embodiment of the Invention] Although the operation gestalt of the projection equipment concerning this 
nvention is hereafter explained with reference to a drawing, this invention is not limited to the operation gestalt 
shown below. 

0026] (Operation gestalt 1) D rawin g 1 is the block diagram of the liquid crystal projector of the operation 
jestalt 1 of this invention. 

.0027] In drawing 1 the liquid crystal projector 1 as projection equipment By the light source 3 of 2 LGT type 
vhich becomes with the lamps 3a and 3b which have reflector 2a which reflects two light source light, 
•espectively, and 2b, and these reflectors 2a and the IR-UV cut-off filter which was arranged by front opening 
jf 2b and which is not illustrated The prism array 4 which compounds the light from two light source light which 
)assed the light of a visible region so that it may be located by turns, and is changed into the parallel flux of 
ight while cutting the light of an infrared field and an ultraviolet-rays field, The optical integrator 8 with which 
:wo or more lens eels consist of the 1st lens array 5 arranged in the shape of two-dimensional, the 2nd lens 
irray 6, and a registration lens 7, R color passage dichroic mirror 9 which is made to penetrate the wavelength 
)and of R colored light, and is made to reflect others, B color passage dichroic mirror 10 which is made to 
lenetrate the wavelength band of B colored light, and is made to reflect others. The clinch mirrors 11-13 made 
:o turn each optical path of R color or B color only 90 degrees, respectively. The condensing lens 14 and relay 
ens 15 which are used for the relay optical system of B colored light way, The field lens 16 by the side of R 
:olor, and the field lens 17 by the side of G color. The field lens 18 by the side of B color, and the transparency 
ype liquid crystal panel 19 as a light valve for R colored light display images. The transparency type liquid 
crystal panel 20 as a light valve for G colored light display images, and the transparency type liquid crystal 
>anel 21 as a light valve for B colored light display images. It has the dichroic prism 22 which compounds each 
Tiage light of R from these transparency type liquid crystal panels 19-21, G, and B color, and the projection 
9ns 23 which makes the synthetic optical image from this dichroic prism 22 project on the screen which is not 
lustrated. 

0028] Others [ metal halide lamp / which irradiates the white light as lamps 3a and 3b at the light source 3 of 
his 2 LGT type ], A xenon lamp, a halogen lamp, etc. are used and, as for those reflectors 2a and 2b, each of 
hat inside consists of a direction object surface reflecting mirror, respectively. The light source light from each 
netal halide lamp put on the focal location of a that object surface reflecting mirror is reflected by each inside, 
espectively, and the whole surface of the prism array 4 is mutually irradiated from across as an parallel light, 
espectively. The main optrcals axis 3c and 3d of the light source 3 of 2 LGT type by such each reflector 2a 
nd 2b are the configurations which faced mutually and were made to incline so that the whole surface of the 
-rism array 4 may be irradiated, respectively. 

0029] Moreover, although the prism slant faces A and B where the inclination directions differ are formed by 
urns, the outgoing radiation side which is a field on the other hand is constituted, the plane of incidence which 
J an another side side is constituted by the flat surface 0 and this prism array 4 is later mentioned in a detail 
\/hile incidence of each exposure light from two lamps 3a and 3b is carried out from a flat-surface 0 side, 
espectively, and compounding and carrying out outgoing radiation so that it may be located by turns on the 
rism slant faces A and B All over the 1st lens array 5 as division optical system, outgoing radiation of the 
arallel parallel light is carried out to main optical-axis 3e of drawing_2 mentioned later. 

3030] Furthermore, the above-mentioned 1st lens array 5 has two or more lenses arranged in the shape of 
which is made to carry out incidence of the light source light, and is made into two or more flux of lights ] 
iWO-dimensionaL Moreover, rather than this 1 st lens array 5, by irradiating each of two or more flux of lights 
'om this 1st lens array 5 in piles, respectively on each screen of the liquid crystal panels 19-21 for every color. 
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the back 2nd fens array 6 can abolish a brightness difference in the center section and perimeter of each 
screen of the liquid crystal panels 19-21 for every color, and can attain equalization of brightness now. 
.0031] Furthermore, these R color passage dichroic mirrors 9 and B color passage dichroic mirror 10 constitute 
^olor separation optical system, and R colored light of R (red) color wavelength band is obtained by passing R 
^o\or passage dichroic mirror 9 which has the cut-off value of the wavelength. Moreover, G colored light of G 
green) color wavelength band is obtained by calling R color passage dichroic mirror 9, and being reflected with 
3 color passage dichroic mirror 10. Furthermore, B colored light of B (blue) color wavelength band is obtained 
>y passing B color passage dichroic mirror 1 0 which has the cut-off value of the wavelength. By these, color 
reparation of the exposure light from this 2nd lens array 6 can be carried out to the three primary colors of 
RGB by color separation optical system, respectively, and the homogeneous light of each colored light can be 
jcquired now. 

.0032] Furthermore, a tele cent rucksack is made for each screen of the liquid crystal panels 19-21 for every 
jolor to irradiate the colored light for every color by which color separation was carried out with these R 
>assage dichroic mirrors 9 and B passage dichroic mirror 10 on the field lenses 16-18 for every colored light, 
espectively. 

0033] Furthermore, the video signal for every color is inputted, respectively, intensity modulation is carried out, 
ind, as for the transparency type liquid crystal panels 19-21 for every colored light, the optical image light for 
jvery color is obtained, respectively. 

0034] Furthermore, the dichroic prism 22 which has R of image composition optical system, and a B reflective 
3 transparency dichroic mirror R color image light by which intensity modulation is carried out and outgoing 
adiation is carried out from the liquid crystal panel 19 for R colors, Intensity modulation is carried out from the 
quid crystal panel 20 for G colors, R and B color image light reflect G color image light by which outgoing 
adiation is carried out, and B color image light by which intensity modulation is carried out from the liquid 
crystal panel 21 for B colors, and outgoing radiation is carried out, respectively, and G color image light carries 
»ut image composition by making it penetrate. 

0035] Here, the configuration of this invention of the above-mentioned light source 3 and the prism array 4 is 
explained below at a detail. 

0036] Although drawin g_2 is the block diagram showing typically the illumination system of the liquid crystal 
rejector of drawing _l and is the case of the natural number N= 2 in drawing 1 in the relational expression of 
he pnsm array pitch P and the lens array opening d which are mentioned later, in order to show drawing briefly, 
/hile the case of the natural number N= 1 is shown, on behalf of the transparency type liquid crystal panel 20 
he field lens 17 by the side of G color, and for G colored light display images, it is shown by drawing 2 . 
0O37] As shown in drawing 2 , the exposure light from lamp 3a of these tops and lower lamp 3b, respectively 
abbreviation parallel are irradiated, respectively in the condition of having made only predetermined include- 
ngle theta' mentioned later inclining all over the flat surface 0 of the prism array 4 as a prism plate. The 
xposure light from lamp 3a As the drawing 2 middle point line shows, after entering from the flat surface 0 in 
ie prism array 4, while going straight on in parallel to the prism slant face B and carrying out outgoing radiation 
1 parallel with main optical-axis 3e from the prism slant-face A side As the drawin g 2 solid line shows, after 
le illumination light from lamp 3b also enters from the flat surface 0 in the prism array 4, it goes straight on in 
arallel to the prism slant face A, and outgoing radiation is carried out in parallel with main optical-axis 3e from 
ie prism slant-face B side. This main optical-axis 3e is an optical axis respectively perpendicular to those 
anel sides respectively through the core of each transparency type liquid crystal panels 19-21. 
D038] Thus, after the illumination light from these lamps 3a and 3b is divided so that it may arrange by turns to 
ie parallel flux of light by which only the pitch of the prism array 4 was estranged according to an operation of 
ie prism array 4, it is irradiated to two or more lens eel groups of the 1st lens array 5 as division optical 
ystem. At this time, each exposure light from Lamps 3a and 3b is constituted so that it may not pass only 
irough the single-sided one half of the 1 st lens array lighting fields, respectively as shown in the conventional 
xample of drawing 5 , but it may pass, where [ of the 1 st lens array 5 ] the whole region is arranged mostly by 
jrns. Like before therefore, the flux of light which irradiates a liquid crystal panel core by the illumination light 
•om lamp 3a The flux of light which irradiates a liquid crystal panel core by the illumination light from lamp 3b 
o that may not incline toward the one where whenever [ to dichroic mirrors 9 and 10 / incident angle ] is 
irger than 45 degrees Incidence also of the flux of light from any of Lamps 3a and 3b is carried out by about 
5-degree average to dichroic mirrors 9 and 10 so that whenever [ to dichroic mirrors 9 and 10 / incident 
ngle ] may not incline toward the one smaller than 45 degrees. Thus, since each exposure light from Lamps 3a 
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and 3b is averaged to dichroic mirrors 9 and 10 and carries out incidence by whenever [ almost same incident 
angle ], respectively, the color tone difference of every lamp 3a to which the exposure light from Lamps 3a and 
Jb originates in a dependency whenever [ incident angle / of dichroic mirrors 9 and 10 ], and 3b produces. For 
:his reason, even if it switches the illumination light to lamp 3b by a switching means etc. from lamp 3a at the 
:ime of use of a liquid crystal projector 1, it is lost that a color tone will change to a projection image like 
before. 

.0039] Drawing_3 is the important section expanded sectional view showing the condition of the prism slant face 
)f the prism array 4 of drawing 1 , and drawing 4 is the important section expanded sectional view showing the 
elation between the prism array 4 of drawing 1 , and the 1st lens array 5. 

.0040] As shown in drawin g 3 , the prism slant faces A and B by the side of outgoing radiation are continuously 
ormed by turns by theta whenever [ to the prism flat surface C by the side of incidence / tilt-angle ], 
espectively. If the refractive index to the glass quality of the material of the prism array 4 at this time is set to 

theta will become whenever [ tilt-angle / of the prism slant faces A and B ] like the formula shown in the 
bllowing (several 1). 
0041] 

Equation 1] 

'=--(^^^^) 

0042] Moreover, if the incident angle of the incident light to the prism flat surface C of the exposure light from 
-amps 3a and 3b is made into theta', it is set up so that the formula shown in the following (several 2) may be 
atisfied- 
0043] 

Equation 2] 

.=sm >-[^n.s.n [sin \ )-sm \ jJJ- 

3044] being such (several 2) — the flux of light which carried out incidence by incident angle theta' when 
etting up incident angle theta' of the exposure light from Lamps 3a and 3b so that it might be satisfied — the 
rism flat surface C — a mole cricket — **** — when invading without things and carrying out outgoing 
adiation from the prism slant faces A and B, outgoing radiation is carried out to a perpendicular (parallel to 
lain optical-axis 3e) to the prism flat surface C. For example, if the refractive index n of the prism array 4 is n= 
.472. what is necessary will be just to set it as theta= 63.8 degrees and theta -40.6 degree. 
D045] Moreover, if the array pitch of the prism array 4 is set to P, opening of each lens eel in the direction of a 
rism array of the 1st lens array 5 is set to d and N is made into the natural number (N= 1, 2 and 3, ...) as 
hown in drawing _4 The lens eel opening d is set up so that the relational expression of d=P- (N-1/2) may be 
atisfied, and the lens eel opening d is odd times [ one half of] the P. Therefore, although it is N= 1 in draw ing 
» in drawing 1 and drawingjj , the lens eel opening d is P (3/2), and three prism slant faces will exist in the 
Bction of the lens eel opening d N= 2. 

)046] In this case, the exposure part B1 shown in the exposure light outgoing radiation side of the prism array 
in the slash section shows the field irradiated by lamp 3b, and the other exposure part A1 shows the field 
radiated by lamp 3a. Since opening and the liquid crystal panel of the 1st lens array 5 are conjugation optically 
t this time The exposure light from lamp 3b irradiates the panel central part of liquid crystal panels 19-21 
irough lens eel 5a. Moreover, the exposure light from lamp 3b Through lens eel 5b which adjoined the lens eel 
3, a part for the both ends except said panel central part of liquid crystal panels 19-21 is irradiated, and the 
hole liquid crystal panel surface is illuminated. Moreover, similarly, the exposure light from lamp 3a irradiates a 
art for the both ends except said panel central part of liquid crystal panels 19-21 through lens eel 5a, and 
irough lens eel 5b which adjoined the lens eel 5a, the exposure light from lamp 3a irradiates the panel central 
art of liquid crystal panels 19-21, and illuminates the whole liquid crystal panel surface. 

1047] Thus, the flux of light divided by the prism array 4 becomes possible [ it being complemented mutually, 
id a liquid crystal panel being illuminated, and illuminating to homogeneity without nonuniformity ]. In addition, 
not satisfying relational expression of d=P- (N-1/2), when illuminating only with one lamp, since a 



±p://www4.ipdLncipi.go.jp/cgi-bin/tran^web_cgi^ejje 



2005/08/24 



JP,tl-149061,A [DETAILED DESCRIPTION] 7/IO ^—i} 



Dolymerization is carried out and the flux of light divided by the prism array 4 is illuminated, without being 
Tiutually complemented on a liquid crystal panel 19-21, lighting nonuniformity will produce it. It is got blocked, 
For example, in d=P, the exposure light from lamp 3b irradiates one panel one side part of liquid crystal panels 
19-21 through lens eel 5a, and through the lens eel 5a. the exposure light from lamp 3a irradiates the panel one 
side part of another side of liquid crystal panels 19-21, and illuminates the whole liquid crystal panel surface, 
lowever, only in the case of the exposure light from lamp 3a The exposure light from lamp 3a irradiates only the 
Danel one side part of another side of liquid crystal panels 19-21 through the lens eel 5a. Moreover, also when 
:he exposure light from lamp 3a minds lens eel 5b which adjoined the lens eel 5a. only the panel one side part of 
mother side of liquid crystal panels 19-21 will be irradiated, and one panel one side part of liquid crystal panels 
19-21 will not irradiate. 

0048] By the above-mentioned configuration, first, incidence of the light source light from lamp 3a.3b which is 
:he -light source 3 of 2 LGT type is carried out from the whole prism flat-surface C surface of the prism array 4 
n the condition of having made only predetermined include-angle theta' inclining, respectively, and it is 
rradiated so that an parallel exposure light may be turned to the 1 st lens array 5 from the prism slant faces A 
ind B to main optical-axis 3e by turns and the whole surface may be illuminated. 

.0049] Next, the light source light from the prism slant faces A and B of this prism array 4 It is divided into two 
>r more flux of lights by two or more lens arrays of the 1st lens array 5. After carrying out color separation of 
wo or more flux of lights to 3 colored light of RGB with the diehroic mirrors 9 and 10 as color separation 
)ptical system through the superposition lens 7, respectively from the 2nd lens array 6, The liquid crystal 
>anels 19-21 for every color are irradiated in piles respectively through the field lenses 16-18 for every color, 
espeetively. 

0050] Furthermore, intensity modulation is carried out from the liquid crystal panel 19 for R colors, and image 
jomposition of R color image light by which outgoing radiation is carried out, G color image light by which 
ntensity modulation is carried out from the liquid crystal panel 20 for G colors, and outgoing radiation is carried 
►ut, and the B color image light by which intensity modulation is carried out from the liquid crystal panel 21 for 
i colors, and outgoing radiation is carried out is carried out with the diehroic prism 22 of image composition 
iptical system. Furthermore, expansion projection of the image composition light of such RGB will be carried 
►ut on the screen which is not illustrated with the projection lens 23. 

0051] In 2 LGT type liquid crystal projector 1 using the above optical integrators 8 Each exposure light from 
wo lamps 3a and 3b is compounded so that it may be located by turns by the prism array 4, respectively. Since 
: crosses all over the 1st lens array 5 and was made to irradiate, while carrying out outgoing radiation of the 
lumination light parallel to main optical-axis 3e to two or more lens eel groups of the 1st lens array 5, As 
say / that two lamps irradiate every / single-sided / to the 1st lens array like before ] each illumination light 
-^om two lamps 3a and 3b It averages to the diehroic mirrors 9 and 10 for color separation which have a 
ependency whenever [ incident angle ] to the spectral characteristic, and incidence is carried out by whenever 
almost same incident angle ]. The illumination light from two lamps 3a and 3b The color tone difference of 
very each lamp 3a which originates in a dependency whenever [ incident angle / of the spectral characteristic 
1 diehroic mirrors 9 and 10 ], and 3b can be prevented. 

3052] For this reason, two lamps 3a and 3b can be used efficiently, and a brighter illumination-light study 
ystem can be obtained. Moreover, it can also be used by a switching means etc. in order, being able to switch 
very one of two lamps 3a and 3b. and reinforcement of a lamp can be attained more. Furthermore, when using 
ne LGT at a time, in a projection image, it is hard to produce the difference in a color tone. Furthermore, even 
it is a case as a difference is in the brightness of two lamps 3a and 3b. in a projection image, it does not 
ecome lighting nonuniformity. 

D053] Moreover, it sets to the 1 st lens array 5 and the prism array 4 which counter mutually. If it sets up so 
nat the lens eel opening d of the 1 st lens array 5 may be odd times [ one half of ] the array pitch P of the 
rism array 4 It enables it to complement mutually each illumination light from two lamps 3a and 3b divided by 
ie prism array 4. respectively, to illuminate the whole surface of liquid crystal panels 19-21, respectively, and 
D illuminate to homogeneity without nonuniformity. 

)054] (Operation gestalt 2) Although the liquid crystal projector 1 as projection equipment is illumination-light 
tudy equipment which has the configuration of drawin g 1 and drawin g 2 and the case where the light source 
as fundamentally turned on to coincidence as a source of a lamp light of 2 LGT type was shown with the 
bove-mentioned operation gestalt 1 In this operation gestalt 2. the source of a lamp light of 2 LGT type is 
repared with the same configuration as the above-mentioned operation gestalt 1 . When a life comes to the 
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amp as a source of a lamp light of 1 LGT type only using one lamp, while making lamp replacement unnecessary 
py switching to the lamp of another side, it is the case where a lamp life is doubled. 

0055] Prawing_5 is the block diagram showing the configuration of the source of a lamp light of the liquid 
:jrystal projector of the operation gestalt 2 of this invention, and the block diagram in which (a) shows the case 
Df an automatic system for change-over, and (b) are the block diagrams showing the case of a manual- 
switching method. In addition, about other configuration members, it is the same as that of the configuration 
nember shown in dhawingJL and drawin g 2 R> 2 of the above-mentioned operation gestalt 1, and the same sign 
s attached here and the explanation is omitted. 

.0056] In drawing 5 (a) the source switching control 31 of a lamp light if it connects with the power source 32 in 
vhich an electric power supply is possible on the lamps 3a and 3b of the light source 3 of 2 LGT type, and this 
jower source 32, predetermined lighting time amount is clocked and that predetermined lighting time amount is 
•eached — a time check, while outputting the expiration signal a the time check which will output an alarm 
signal b if twice as many time amount as this predetermined lighting time amount is reached — it connects with 
I means 33 and a power source 32 — having — a time check — it has the switching means 34 switched and 
connected to lamp 3a or lamp 3b in response to the expiration signal a. Moreover, the display means 35 as a 
varning means which connects with a power source 32 and carries out an alarm display in response to an alarm 
signal b is established these time checks — if the warning means is constituted by the means 33 and the 
lisplay means 35. the lighting time amount of lamp 3b which is the light source means (light source section) of 
mother side is clocked and the lighting time amount reaches predetermined lighting time amount, warning 
nformation (for example, a lighting display, voice, etc.) will be outputted. 

0057] this time check — the means 33 consists of for example, timer equipment, a counter terminal, etc., and 
he predetermined lighting time amount equivalent to the lighting time amount (time amount to which the fall of 
he output quantity of light becomes remarkable by the life) expected that the quantity of light of the light 
;ource 3 begun to be downed to these timer equipment and counter terminals is set beforehand, these timer 
jquipment and counter terminals resulted in the life of lamp 3a. when lamp lighting time amount reached the 
►redetermined lighting time amount set beforehand — judging — switching — the time check of a signal — it 
las composition controlled to output the expiration signal a to a switching means 34 side, and to switch to the 
amp 3b side of the light source 3 of another side from lamp 3a of one light source 3. Moreover, if these timer 
equipment and counter terminals reach twice as many time amount (time amount including the lighting time 
tmount expected that the quantity of light of lamp 3b begun to be downed) as the predetermined lighting time 
imount set beforehand, it has the composition of judging that lamp 3b also resulted in the life, it outputting an 
ilarm signal b to the display means 35, and making an alarm display performing, in addition, a time check — if 
he lighting time amount of lamp 3b is newly clocked and the lighting time amount reaches predetermined 
ghting time amount, you may make it a means 33 output an alarm signal b to the display means 35 instead of 
locking twice as many time amount as predetermined lighting time amount this time check — the time check 
f the predetermined lighting time amount of lamp 3b by the means 33 may be made to be performed by being 
eset at the time of a lamp switch of a switching means 34. 

0058] moreover, although the display means 35 may consist of for example, red LED. it consists of red LED 
nd green LED here, and turns on red LED or green LED — making — coming — ^^^^ — a time check — in 
esponse to the alarm signal b from a means 33. it switches to lighting of red LED from lighting of green LED. 
he switching means (not shown) which switches and controls lighting with red LED and green LED by the 
larm signal b in the display means 35 can perform this switch. If this red LED lights up, the lighting quantity of 
ght of lamp 3b is also downed, and it is shown that lamp replacement (exchange of Lamps 3a and 3b) is 
squired. Lamps 3a and 3b — lamp replacement — carrying out — a time check — if a means 33 is reset, it is 
egun to clock the above-mentioned lighting time amount, and the same actuation as the above can be carried 
ut again. 

D059] Therefore, it switches to lamp 3b of a SUPEYA lamp automatically from lamp 3a by the predetermined 
ghting time amount of the life which the quantity of light reduces, and since it was made to tell about that an 
larm display is carried out by the predetermined lighting time amount which the quantity of light of lamp 3b 
educes, and a user is made to do lamp replacement, while doubling the life as a source of a lamp light of a 
quid crystal projector, the count of troublesome lamp replacement (maintenance) can be reduced by half, 
loreover, in order to carry out the alarm display which stimulates lamp replacement (maintenance), a user can 
e made to know a lamp replacement stage exactly. 

3060] Also in this case, since the exposure light from one side is uniformly irradiated [ between two lamps 3a 
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and 3b ] in piles with the optical integrator 8 through the prism array 4 in a liquid crystal projector, respectively 
Dn each screen of the liquid crystal panels 19-21 for every color. The color tone difference of every each lamp 
3a which originates in a dependency whenever [ incident angle / of the spectral characteristic in dichrolc 
Tiirrors 9 and 10 ], and 3b is prevented, and the difference in a color tone cannot produce the illumination light 
rom lamp 3a. and the illumination light from lamp 3b easily in the projection image of every each lamp 3a and 
3b. 

.0061] In addition, although it constituted from an above-mentioned operation gestalt 2 so that it might switch 
:o lamp 3b by the side of SUPEYA automatically when lamp 3a resulted in a life When a means 36 clocks the 
amp life of lamp 3a, an alarm signal c is outputted to the display means 35. it is shown in drawing 5 (b) — as — 
i time check — Without performing an alarm display by lighting of the red LED of the display means 35, making 
I user know a lamp switch and performing troublesome lamp replacement, the source switching control 38 of a 
amp light may be constituted so that a user may operate a switching means 37 manually and it may switch to 
amp 3b by the side of SUPEYA. in this case, the time of actuation of the switching means 37 by the user — a 
ime check — if a means 36 is reset — a time check — when a means 36 clocks the predetermined lighting 
:ime amount of the lamp life of lamp 3b and the lighting time amount of lamp 3b results in predetermined lighting 
ime amount, an alarm signal c can be again outputted to the display means 35, the alarm display by red LED 
;an be performed, and a user can also be made to know lamp replacement At this time, lamp replacement is 
equired, and in order to distinguish from a lamp switch, it is [ establishing pronunciation means, such as a 
>uzzer which can adjust not only lighting of an LED lamp (red LED) but sound volume as a display means 35, 
ind also making it warn a user with the voice by this pronunciation means ] good, and good also as lighting of 
wo LGTs at the time of lamp replacement. [ red LED is considered as lighting of one LGT at the time of 2 
****** and a lamp switch, and ] 

0062] in addition — the above-mentioned operation gestalt 2 — the switch to lamp 3b of a SUPEYA lamp — a 
ime check, although predetermined lighting time amount is beforehand set as a means 33 and it was made to 
:arry out automatically A quantity of light sensor is formed in the location near the perimeter of the light 
ource 3 of 2 LGT type, and when the detection light value (output value) by this quantity of light sensor turns 
ito below a predetermined value, it can also constitute so that a switching means 34 may be controlled and a 
witch on a SUPEYA lamp may be performed In this case, a switch on the SUPEYA lamp by open circuit of a 
amp can also be performed. 

0063] In addition, with the above-mentioned operation gestalten 1 and 2, although the liquid crystal panel of a 
ransparency mold was used as a light valve, the light valve which are display devices, such as a liquid crystal 
anel of a reflective mold and a reflective mold modulation element, may be used. 
D064] 

Effect of the Invention] According to this invention, each flux of light from the two light source sections is 
ompounded by the prism array as mentioned above. While carrying out outgoing radiation of the parallel light to 
ivision optical system, the whole surface of division optical system is irradiated. Each illumination light from the 
iNo light source sections Since it averages to the color separation optical system which has a dependency 
rhenever [ incident angle ] to the spectral characteristic and invades by whenever [ almost same incident 
ngle ], the illumination light from the two light source sections can prevent the color tone difference for every 
ght source section which originates in a dependency whenever [ incident angle / of the spectral characteristic 
! color separation optical system ]. Moreover, since it is irradiating in piles on each screen of the light valve for 
aid every color, respectively after carrying out color separation of each of two or more flux of lights which 
ivided the parallel light from a prism array by division optical system in this case to two or more colored light, 
n each screen of a light valve, it is a uniform exposure and brightness nonuniformity is not produced Change 
f a color tone like before can be prevented, preventing [ switch to any they are between the two light source 
ections as a source of the illumination light, or any go out, or ] brightness nonuniformity in a projection image, 
ven if it is a case as a difference is in the brightness of the two light source sections etc. 
)065] Moreover, in the division optical system and the prism array which counter mutually, if it sets up so that 
ie lens eel opening d of the division optical system may be odd times [ one half of ] the array pitch P of a 
rism array, the whole surface of a light valve can be illuminated so that each illumination light from the two 
?ht source sections divided by the prism array may be complemented mutually, respectively, and it can 
uminate to homogeneity without nonuniformity. 

)066] Thus, since brightness nonuniformity does not arise for every light source section, after carrying out 
olor separation of each of two or more flux of lights which divided the parallel light from a prism array by 
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division optical system to two or more colored light, the uniform exposure function of the integrator optical 
system which irradiates in piles on each screen of the light valve for said every color, respectively cannot be 
spoiled, and generating of the brightness nonuniformity of the further projection image can be controlled For 
3xample, it can switch to any they are between the two light source sections as a source of the illumination 
ight. or any can go out, or even if it is a case as a difference is in the brightness of the two light source 
sections etc., prevention of the further brightness nonuniformity on a projection image can be aimed at. 
.0067] Moreover, if power is supplied to the two light source sections at coincidence, using the two light source 
sections, it will be bright and the color tone difference or brightness nonuniformity for every light source 
section will not be produced by considering as the configuration of claim 1. 

X)068] Moreover, since it was made to switch to the light source section of another side by the side of 
3UPEYA automatically by the predetermined lighting time amount of the life which the quantity of light reduces, 
vhihe being able to double the life as the light source section of projection equipment, exchange of the 
Toubtesome light source section can be reduced by half. 

0069] Furthermore, since warning information is outputted by the predetermined lighting time amount progress 
vhich is the life of the light source section of another side by the side of a spare and the user was told about 
exchange of the light source section, a user can be made to know the exchange stage of the light source 
section exactly. 

.0070] Furthermore, without warning a user, making him know that the light source section resulted in the life, 
ind exchanging the troublesome light source section, a switching means is operated manually, and since the 
;witch of the light source section by the side of SUPEYA is possible, a user can double the life as the light 
;ource section of projection equipment. 
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► NOTICES ♦ 

JPO and NCIPI are not responsible for any 
iamages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
?.**** shows the word which can not be translated. 
Mn the drawings, any words are not translated. 
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^^htjihvyxr u ^ ^m^^xmyycm.(o%mci^vx 
mm.u^m^xmsk<oim^c^mi.fc\k. mmm^"^ 

^t. ^wo. 2m<D^mmt^ti^in. ^^'-^xatu 

:*Wl^S C i tcffi«4 S ^Xim ^tiXi^^hCt ^«F® <!: "T 

y X A r u cDMl^ ^iS(:^Mfc ^ cfc ^ 

^j:J:^tct|3.i:x^|fi:$:<ai4$i±rafe^$nr:|dO. 2 (BCD 

u r ^id^fe^mtc^tf U«r y x at u 
[0012] ^(owm.^^. 2m(r>immf^^(o^Wi 

mit^'tti^irt y X A r u ^ ^m^casi* u r l . 

ti'^n^m^^mmmmm(>ci^Lxmmmr5^mm 



1 1- 1 4 9 0 6 1 

4 

[0 0 1 3] ^/c, CCDil^. :7*yXAr U-f50^6CD^ 

SA^:;^i^G^cfCiCi:?&^6. mm^M t L X 2 MfD^M 
[ 0 0 1 4 ] ^/c. *f ^ t < ti. :*:^?«cDMHJgg«. 

yyxAT u>r©r u-<f ;^^^p. u>xru^^« 
^T5:7*y Xat u>rffliJcDU>X'fe;KDISP^d. 
Sc^N^r^i. d = P- (N- 1/2) CDM<^«:?aj£ 

mimm^m^mem&(fC^i^x. ytm^^mf(ic^ti 
'etimmT^2m(o%m§j^t. c(D2m<Dytm^ib^^(D 
&^^^^moxw-n^^mmm}^rj:y'v XAT u 
c<0':rvxM^riy>(ij^h(DWim^^myt^mx^ 

&M7m±ifC^ti'etimi2xsmi'r^^>f^^i'-^^ 
^mt^mb. 2m(o^mmt^ti^ti. iufB:7-yxA 

r b cDMW^iUc^ffiCc^n-eti.^^aJt^^c J: ^ ccc^3,c^ 

yt^m^m^<Diy>:X'\2j\.xmm$tix. yyxAr^ 
-YorU'Ye-.^^^p. ^m^^<o:/yXAru>f^ 
r^(DU'>x-fe;i/m^d. N^smwi.t'r^t. d = p 

• (N- 1/2) CDM«^^^?@J£T-5C<!:^#gti-r'5 

[00 15] CO^^CCcfcO. SC^tC^fajT-S^J^m^ 
^i:7'y XAT U^^C:folir. ^C[)5>WJ7fe^^CDU>X 
•fe^HaP d y X A T U ©r U b- ^ p/ 2 

^fgccy^j:^j:^cc^s-rnt3:. :7*yxAr u-^r^fii? 

ytj:< i^J— tcM^-r -5 C <h ^^mttj:^. 
[0 0 1 6] c<Di:^tc. S:)feil§i8|5S^cjlSJKA^;&i^i; 
J^cCC^C<h:d5 6. :7'yXAr U^r^^^cD^Tpfe^^m^ 

mx^mLtcm^^cD^ti^ti^. is^ofe^ccfe^ 
n^tisiansfttT ^^^y^^u-^ yt^mcDi^—um, 
§t^:^mm ^nn^o ^mm^m tux 2 m(DMm 



5 

[0017] $ »^ b < :^m^<Dytm^m: 
[0018] c(D^^k:j:o. zmco^mm^mie^xm 

nmmmitLx^t. ytmmcmtjm^'^mrjimmt. 2 

^Jz^(,crj:-oXi>^, 

[0 02 0] ctD^^tcj:^. ytmf)mo^m^<Dm^ 
}^.j:mmx:^'-<^m(Dmys<Dytmmc i^mmcm 0 ^pl 

[0 02 1 ] */c, cfcO:a»e«joc«. mt^iaj^^ai 
&^muxi>^^ 

[0 0 2 2 ] ccommc^ D . :^^rm<Dm:^(D^m&^ 

(om^x$>^wrm}^.iimmmMxw^mn^m:^ Lxm 

[002 3]$ 6tc. cfcO:i:»&!jcc«. m^u&mmm: 
tbxi^t. 2m(Dj/tmmcmtf^.i^'^mrj:mmt. 

(D^^-^^^^^x^wM(Dm*)^^^m^r^m'^^ 
mt. 2moytmM(o—yji)^hi^yf(^\;o^^^mm7. 
^ y ^^mt^m^^^m^^mmm9L^^mt^(btixi,> 

[0 02 4] ccommc^ ^ . ^m^tm^iiC^-^fcc 
i^m^^cm^^^i=t'ox^hi^^. mmtii^mim 

L r X --^^ ^m^<o%mu<om 0 f)^mx^ ^ (o 
^mm:>%m^t\^x<om^^\^m^'^^cti)^ 

[0 02 5 ] 



(4) ^mW- 1 1 - 1 4 9 0 6 1 
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mm(iC-D\.^xmm^mmijxmmrhi^. 

T^^-r ^ W^^tc ? ^1 -5 ^> cor tJj^j: I \ 

[002 6] {mmmm 1)01 «*^?gcD^ffjs§ 1 
[0 02 7] sicc:tei^r. me^m.t{yX(om^B^u 

2r><oytm^^'tri^ti^m^^V':^\y 
^3?2a. 2 b*Wr^^>:/3 a. 3 btCci:0&-2>2 
*T^C7>3feM3 <b, cne)(Dyr7 U^372 a. 2b(DW!yj 

^:;^yXAru-<4<t. 1SI8:ou>XH2;i/7&s2;^7cttcc 

fie?JJ$n/c||l U>XTU>r5*>.fcO'm2 U>XTU-r 
6*5J:0\ S^#U>X7 J:^9AJ:-5:^-::7xY:^;^>r>f' 
^^-^ 8 R^y6(Dm^mi:mm^^im^^ 

^^-io<h. Rfe-f>Bfe<7)S7fesg^^n^n9 0- /c 
20 t:t:;frffij^^S-i±^9fDjIU5 7-i 1^1 Si. Bfe3fe 
u-7ic^3^ccfflt^6n^n>7='>-tMx>xi 44cj 

U-U>X1 RfeffiiJoDv -/-;l/Fu>Xl 
6. GfeffJC[>:7 ^-;l/Ku>Xl 7<fc. BfeWIco:? - 
;l/Klx>Xl8i. RfeTfe^^lii^^cD^w' ^>'^Vl/:/<^: 
ur cDM3SS^gs>'^•^o^ 1 9 i . Gfe7fe^^iii#ffl<D^ 
>r h>'^•;^y<!: UrOS3iiS?SS>'>*^^l/2 o . B^dimnk 
B^ffiO^-Y ^^^';^:/<i:L/r<z)5tM^?SS^^•:^;^2 1 
Ctl^<DMM^m^^^^}l I 9-2 l;&>6Cr)R. 
G. Bfe©g|ii«36^-&^'r€^^-i'i^n^-^i5':/yXA 
30 22<b. coy^-^^u^ y^y'tjXA2 2^yh(D^fii^ 

>X2 3^^m^Xl>^, 

[002 8] C(D2t:j^<0^m3(,at. ^>>^3a. 3 

ti^ti&nmx^fi^tiKm^^kxm=f^t orsi>cc 

^<t^{C>5corc>^o Cti6(DSy:7 Ui?i^2 a. 2b 
(Ccfc 2 tt^<0^m 3 <D4»,C;.3fetti 3 c . 3 d «^ tl^li 
y XA r u 4 (D:^ffi* ^n^iiMI^-r J: ^ tcst> 

[0029] */c. C<Orr^)XM.T\y^ A\tm^'J5\^iA 

mrji^y'vx2.%mA. Bi)^^mmfSL^inx-:^mx 

«^$nr*50. nm^'iki&^^tK 2m<o'y>y'z 
a. 3ht^h(o^mm%^^fi^Hw-mc\m^hKm^ 

50 i^T, :7-yXAMEA. B-CiSaccfi[a-r'2)J:^cc^^ 



[0 03 0] 5 6^. uvxru-rs^. 

5ctt)fe^:&<Diir2 b^XTu-^eiJ, ccomi p>x 
^-^n 9-2 1 (D&mnm±(>c^ti^timi2xmm'r^ 
M(o^^^t^<Dmm(tCi6i>xm&m^fj:< urniso 

i^— {b*S ^ c <h r # .5 J: ^ ?&: o r c i 6 o 

-ecDS^g<D:^r ^^ h:t:7ffl?:WreRfeaiaa^>f ^J'n^ y 
^ ^'7-9^mMr^CtXWhti^J:'?(tCfj:'oX{.^ 
tfc. G m) feJSESwi^COGfeTfeCSRfejSiS^^f 

1 orsi4$n^c<Lrf#6ti'SJ:^cc3^c->ri>^o 3 

[0 03 2] 3 §fe3K«<0:7^^;UKU>Xl 6 

[0 03 3 ] 3 &fe7feS<DM3§^^gB^/^•;^;^ 1 9 
H^J:'?((Crj:'z,xi>^, 

[0 03 4] 3e>tC. H^^^^:^3^(DR. BSI^G^ 
ffly >f ^ p >f ^ 5 5 -^Wr -5 3^^^ ^> a -Y >7 :7* y X 

A2 2(i. R^m<om^^^^^jui 9t)^ibn^m^tix 

nm^m^tixmm^n^Gnmmytt. Bnm<Dm^B 
^^:^^jv2 1 f)^f^m&^m^tixmm^ti%Bmm»^t 
R. B^myt^t^ti'eti&m^ii. Gmmi^m^ 

mM^^^ctxmm^f&T^J:^i^rj:r>xi>^, 
[0 03 5] CCr, «TCC. ±^^m3id^aw:^ 

AT 4(D:^^m(Omf&(tCr){,^xnm(fCmmT^o 

[0 03 6] m2iitmi<om^By'x2ty:x:^^(ommm^ 
m^e^dcm-rmmmxi!)^. f^ai-r-st/yxAru^f 
y9^P6^ ^>xr u-rpflDd icDMO^SiCcfci^rHi -c 
{iS,«?KN = 2(Dit^r*^;&^, m2x^m^mm(fC7ik 



(5) i^gg^ 1 1- 1 4 9 0 6 1 
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^ K u>x 1 7 tG^^m^m»m(omM^ 

m^B^'<^Jl^2 0 ^R^LXmLXi^^^o 
[0 03 7 ] a2«:7j^-rcfc^CC. cn6©±ffiJ<D^>::^ 
3 a:feJ:crFfW<D^>:/3 bi)^ (^(omSimt^ ti^^ti. 

y' V XAffii uro «; XAT u 4 (o^mco^m 
6<Dfl8i^5i£«. 02*,'^j^r7T^^j:5K:y';XAr u-Y 

10 4F«itC^<D^ffiC5&^6Aofcf*(c. :/';XAMSB^C*f 

LT^f&Cii[jiUT:7*yXA$4ffiAM:?&>6*^C;^7KI43 e 

i>. 02*^'C^Tcfc^{c:7*yXAr u-r 4p^cc-eco 
¥BC;&^6A-:>/cf^^. :7'yXA*4®Atc*tLTWCC 
ililLr:7'»;XA|4®BfflW^e)*>[:^7£#3 e tc^tfCcffl 

iS®5^S>'^•;^;l/l 9-^2 KD^-C^^-^ti-e^iilO^n 

[0 03 8] CCDjr-^tCLT. Ctlfb<0^>y'3 3 
20 b3JP6©MI85fe«. :/yXAr U-Y4(DffffltcJ:0:/y 

XA r u >r 4 <D f ^/ct:f air^ ^ n/c^f3^mtc^s«: 

1 U>Xr U-r 5(DSS[©U>X-fe;l/af^*fUTMS*T 
^J:^ecAj:-^rii^, CCD<h#. ^>:/3a. 3b;&^e> 

o&Rst*3fe«-en^ti. m 5 <Dse*«^ccis-r ct ^ ecu i 
mLtci^!&xmmrr^j:^ffcm^^tixi>^. Ltcf)^-^ 

X. fie^fcO^^CC, ^>:/3a:^5»^6<OM?97fer?g^>'^•^ 

^i^^'C^^mmr ^^mt. ^>(^a^ v^^^-9. i 

^u^v^^^^9. 1 0K:*fL-C{iS4 5* ^±&rA 
MT'SJc^tcAjrorii'So CCDcfc^Cc. ^>^'3a. 3 

9. 1 o{cstLr¥i^broi«|5iDAWftffirAS*-r-5 

40 •^>:/3a, 3 b;&>6<Z)MS*7fet*. y>r^n-r-^ 

^^^--9. 1 0©AmftSflc#tttC|3Bg-r-2.5>:7*3 
a. 3hmoy^mM%^Ctj:\.>Je:^kcrj:'yX\i>^o CO 
fc^. W.¥B':fUzy:xi^ ^\(0^n^. m^lt'y^y'S 
a 6 -7 > :/ 3 b 4C X irM^^Tfe*^ 0 » 

^xi>. m^(D^^(tcimmm(ic^fjmitLxvit'!> 

[003 9] S3«S l©:/yXATU>r 4CD:7-yXA 
*4®<Dt^SS*7j^-rSSI5fifc^BrfflSr^> 0 . S 4 «S 1 CD 
:7'yXAr u^4<h»i i^>xr\^^ 5 t(om%^^T 
50 ^SBJ2:A»Tffi0r*^« 



(6) 



:7- X A r u 4 x«scc*f-r ^msim^ ntr 

(0 04 1 ] 
[SKI] 
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[0042] ^/c. ^>:/3a. 3 b7)^6CD^3feO:/ 

[0 04 3 ] 
[S42] 



e 



[0044] COcfc^^C (^2) ^?SSJ£*r-5cl:^CC^> 

::?'3 a. 3 hi}^h<Dmmit<oKmne ' ^m%rti\t. 

XAT U>f 4CDSJ/r^n>&^. n=l. 4 7 2'C^n«. 
0 = 63. 8- . 0' =40. 6- JCS^-rtlKcfcC^C 

[0 04 5] $/c. 04tC^-rcfc^tC. :7-yXATU'Y 
4CDrU^t'^;^5|:P<!:U. Ill U>Xr U ^ 5 O:/ U 

;^A r u :^r^ cc4d t:^ u > x-fe^Koi^p^ d <b L . 
N^S^ifc (N=i.2. 3. •••) i-r-si. u> 

X-fe^l/gaPdfti. d = P- (N- 1/2) CDSgC^^^iS 

JimUd^t (syz) PX^^. U>X-fe;l.mdC3!:)E 
[0046] c<DJ»^. y'V:XAriy^4<Dsmi^mm 

^mm^n'^o. "ttiiuno^mmu^Aiftt^yy'sav 

a>^^':^;H 9-2 lCD>'^*^i^*^a5^;&MS^bv ^tc. 
y^-ys bf)^^<ommMt. ^<0U>X-fe;l/5aCcBJg 
l//cU>X'fe;l/5 b*/M^r. 9-^2 1 CD 

miE^^^jv^^u^^m< m^si^^^fimoxm^B^'^^ 

-^•3 a:^^^(Z)M*f7fetSU>X-fe;l/5 a^/hUr. 

9 - 2 1 (D0^iS/^•^^>rHtI^a5^;S:|^< j^^^gR^;!: 

mSiL. $/c. -^VT/S a*^6<DMI45fe«. ^OU>X 

•fe;l/5 aCCWSU/cU>X-fe;U5 b^/rOT. 

>H 9-^2 lCD/^•;^JH^I:^g|55J;S:MS^Lr^KB^y^•:^0^:^ 



[0 04 7 ] C(D<fc^{c:, y^V:^J^TU^ 4x^ii^ti 

fc^M^mi^^itcm^^tixm^B^^^ji^^mm-r^ct^ 

^CO. A^yi<:^-CCM?g-r€>Ci7&5pItg<i:^C'5o 

20 *>\ d = p- (N~ \/2) (omm^^m&of3:\,>m^ 
(^at. —yj<D^>y'o:>^xmm'r^t^. y'vXM.ru 
-i 4^cj:K}^m^titcytmi,t. m^^^^^ji^i 9-2 i± 
xMi>(tcm^iti^ctrj:<m^^tixmm^tih(o 

X. mm/^'y:^^^C^Ctt,crj:^^ o^O. m^^d = 
P<Dm^^ s y:yy'2\i tf^h<DmMit\X U > X-fe;l/ 5 a 
*/M/r. ?KS>'^*^^i'i 9--2 icD--:i?<D/>'*;i'jt{»JSI5 

>X-fe;l'5 a^/j^LX. JSb^>'S4^;H 9^-2 1 cr)f6:&(7) 

30 ^^cu~z>x\.^h. txLht^^ "y^y's sif)^h<Dmmycfc 

^^(Om^lfCiit. y>y' 3 a f}^^<Dmmmt. ^<D\y>X 
a^:ffUX. 9--2 l<Di&:^(D^^^ 

JWfliJgP^/cW^MSiL. ^/c. ^>:/3 a;!pe>C[)M*f 
7fe;&5^ ^cDU>X-fe;l/5 atci^SU/cU>X-fe;l.5 b^ 
/r'r^ia^^4>. ?gS>'^•;^>H 9^-2 l<3[)ffe:??<D>'N'4^;L' 

--2 l^D-:^<D>'^•^;^it^»Jgp»cc«Ml^5tl)^:CiC^^c 

[0 04 8 ] ±iB«^tcj:*}. ST. 2*TS;<D3l&ag3'C 

40 ^-S-^^t/Sa. 3b:^^<DytMmt^ti^tim^nm 
6' tafmm^i±fci)imxy'0XjUT\y>[ 4(Oy'VXA 
¥ffiC^®:^^6^n-etiA*fC/. ^(D:7-yXAi4ffiA. 
B:<^^e»5^SCCit3.6*«l3 e CC>?* urW^j:fl3*f3^^0 1 

uvxr u 5 ccf6jt:f T-e(D:^H^Mig-r -Scfc ^ ccmi* 

[0 04 9];XCC, CCD:/'; XATbY4cD XA^ 
HA, B*i6CD:7icag:)t:«. H 1 U>Xr U >r 5(DlS?Kt(D 

u 6 6 s^-ti u > X 7 ^/r u r igiico^m^ R G B 

50 CD3fe?t:tC-en-enfe^Sl7t^*iL.TCr)d^-r^n-{ 



n 

19-21 (.c^ti'etimi^xmmr^o 

[0050] R&m<Dm&^^^ji^ I 93&>e>)Wfi 

± ffi:^ tg::^ $ n ^ c i ^j: ^ „ 
[005 1 ] t<±cDj:^^jc:t:7r >f*i^u--^ 

uw'4r^scc{4^'r^ci:^fc^^L/r. iiiu>xr 
sm^mwrsi^^m u>xru-<5©^H«cs[o 

rMW'r^<i:^fCL/c/cs?). fie3fe<Dj: ^cc 2^i<D^>:7• 
AttftSTASiUr. 2fflCD^>:/3a, 3 b:?&>6(DM 

[0 0 5 2] C<Dfc^. nmJ:< 2m(0'y>y'3 a, 3 
Cti>^X^^. as/c. 2®tD'^>:7'3 a. SbO^-^I 

i.^x^m(Dmm-^^^c^c<{.K ^e^c. 2{icD'^>:7-3 

mmc:hi>xmm2^'y(fCrj:^rj:{,>^ 
[0 05 3 ] tfc. SC^tC^haj^-Sm U>XTU-< 5 
ty'vXAru-( 4(tC:hi^x. -ecDSi U>XTU>f 5 
(DU>X-fe;l/§gnd:i&5:7'y XATU-/ 4<Z>r U-T t' y ^ 

p(Diy2(ommimrj:^^^^mM'rtiu. yvxA 
^m^Mm^'eti^tim^ccw^^tixm^^^^jii 9- 

[005 4] {miBt&2 ) ±MmMB^. 1 X\t. 
KB<bOTcoi8!S:/n5;>xi^^ 1 m\^j^um2(o 

mfSL^mr^mmit^^m.x$>-yx. m^^2%i^<D^ 

2j^lj^<0'ylyy'%m^m'^^iyX. l^l^CD^yl^V'^mt 
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[ 0 0 5 5 ] s 5 \:t^mM<ommm& 2 (om^uy ui>x, 

^^<0^>-:fjftmo)mm^m'i':fa^:;ifmx$>^x. 

( a ) ittj^mmWy^cDm^^^ry'xi v ^a. ( b ) 
2i<c9nLfcmjSumitmmx$>^^ ccr«i^— cd^rf-^ 

10 [0056]E5(a) {C:fol>r . ^ >:7-:)l^;?ii^^$fJiai 
mm.3\\'X. 2*T^CD7feag3CD^>:7'3 a, 3bCC^;t? 

pjtfej'drmii^ 3 2 i . c (omm 3 2 (fcmm 5 rim^.^. 

^cmr6t^^mmy^mtf'rhn^^^3 3 6. mm 
3 2 (^cmm 5 tiffmrnrm^ a^^i^x^>y'3atfc 
«^ >y 3 b (,cm«k^mmr^:^ ^ ^ 3 4 i * 

Wbrc^^„ ^/c. -^MS 2tC^M^nS^ft-^b:$:S 
20 ^nXl^So Ctl60it^^®3 3*5<fci>*^77^^e3 5 

[0 05 7 ] C<Dtf-B$^©3 3 >f v^g-^;^? 

^>^mmj:^xmm^tix^^. ctihco^^f^mm 

> :7- 3 a (D0^CCS o /c <!: L/ r W 0 ift ^ft#<Dit^ 
?SS7<i-^ a ^ X !y 5=-^® 3 4 ffllcc fiJ:*? L X —-fjo^U 
3CD^>:7'3 a;0>6fte:/5'CD7e;?li3<D^>*r3 bfflrjCc^O 

^^^^'?^cmmr^mf&t,rji-yx\.>:h. cne> 

^•SJTB^ffltDfi&CDB^P^ ( ^ > 3 b (DitMt^ ^^^^ Lt^^ 

>y'3 b hm^acm-ofctrnmuxm^'^b^mTri^ 

40 IS3 5^CtH:t?UTg^^^?ft>-if^:^^<5:i':c-:.ri^ 
tf^-r^^ROCC. ^>:/3 b©.^tt"^ra^ff/cOCtf-^L 

X. 't(Of^.jimmi)^wi^^.ttm^(>cm'r^ tw^m^ b 

^a^^lS:3 5CcHi:tj'r'2><i:^ccLr*>cl:ii. ccDit^ 
^©33tcJ:^^>p^3b ©^^,#JtT^ra©it^». X 

[005 8] ^/c. ^^^S3 5(i. mC^^LED 
fciixm}&^tiXi^xhJ:i.^i^K ccrf^^feLEDi 
50 *ifeLEDrfll^$naTfeLED*/cl*fafeLED4.'S 
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-^b ^^C^trJifeL E D(D.'^j:li)^hm^L E DCD.^iT^ 
S: 3 5 F^g tcgSfi^ b r#feL EDtm&LEDt<0}^. 

a. 3 b03X^) :?!>5£^Sr*^C<h^^Urii^o ^> 
:7*3a. 3 b^^>:/3Jg^L. ftm^^S S^V-^y b 

[005 9] Lfci)^'oX. 3feS?&^Mi;-5*^cr)^^«^iT 
B#ra"e^>:>*3 a3&ie>;^-^-\'^>:/CD^>>''3 bCcaaS 

[0 06 0] c(Dm^(^ci>^ m^By'ot>:ti^^(,c^{,> 

2<H©"^>:/3a. 3 bCD^ ^— :&30^e>coMS*:M£^ 
:7- y XAT U ^ 4 «r/M.r :t :7'7^ ^ >f*^ 

MB>«7lc<!:'7>:7-3 b:?&^e(DMB^7iciCi. ^^f^a^yi^ 
^ 7 - 9 . 1 0 ^c*$C:f ^^:)mttcDAS4ftSt&?¥t±Jc4a 

^ > >'*3 a . 3 b ScDtaiJB^CC^al^TfeiaoMST&s^ 

[0 06 1 ] ±iBllJS»JfiS2"CC*. '7>:7*3 a:^^^ 

0^^m-z^fct^(tCjSWi^(iC:^-<'Vm<D^>y'3 b^^ 

^CC«^ b3rc3&5. S5 (b) CC^fcfc^CC. 
i+B$^S 36*i^>::^3a<D'^> :?W#^tfB$U/c t ^ 

CcS^fi-^ c 3b^cmt}LX. m^Ti^^ 3 5 

<. mm^^^:^-( y^^^3 7^^mxi^i^or::^-<^ 

m(D^>y'3h(,cmK^^^^<^'^(>c^> y^ytmmt^mm 
mm.3s^mfS,Lxhj:i.K c<Dm^^. mmm^c^^ 

X 5^ ^©3 7 ©figff ffijtcit^^a 3 6 *^ y 5^ h 3 
n^J:^CCbr*5t:ft^. itB$^S:3 6;&5^>>'-3 bO[)^ 
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